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1 UICXOJHBIE TAHHBIE 1 KOHEUHBIN PE3YJILTAT U3YUEHUS
JTUCTMILTAHBI (MO Y JIST)

1.1 Henan u3yyeHus TUCHUILINHBI (MOLYJIs1)

[lenpt0 W3y4YeHUS NUCHUIUIMHBI SBISETCS (DOPMHUPOBAHHWE y OOYUAIONIUXCS
MaTeMaTUYeCKOW  KyJIbTypbl, BKJIIOYAIONEd B ce0s  SCHOE€ TMOHHUMAHHE
HEO0OXOAMMOCTA MAaTeMaTHYEeCKOW COCTaBIIAIONIEH B 00IIel MOArOTOBKE OakajiaBpa,
BbIPAaOOTKY TMIPEACTABICHUA O POJM U MECT€ MaTeMaTUKM B COBPEMEHHOM
UMBUJIM3ALMA U B MUPOBOU KYJIbTyp€E, YMEHUE JIOTUUYECKH MBICIUTh, ONEPUPOBATH C
a0CTpPaKTHBIMU OOBEKTAMH U OBITh KOPPEKTHBIMHU B YIIOTPEOJICHHUN MaTEeMaTHYECKUX
MOHSATUH W  CHMBOJIOB  JUJII  BBIP@XKEHUS  KOJIMYECTBEHHBIX  OTHOIICHHMA
JEUCTBUTEIBLHOIO MUPA.

1.2 3apgaun AUCHUILINHBI (MOIYJIs1)

OCHOBHBIMM 33JJa4aMHU TACLUIUIMHBI SIBISIOTCS:

- chopMUpOBaTh MPEACTABICHUE O IEHHOCTH MaTeMaTUKH, KaK HAyKH, U €€
pOJIY B €CTECTBEHHOHAYYHBIX U MHKEHEPHO-TEXHUYECKUX MCCIICIOBAHUSX, @ TAKKE B
pellIEHUH HUHTEJUICKTYaJIbHBIX 3aJlad M3  pas3uyHbIX cdep ueroBedyecKou
JIEeSITETbHOCTH;

- chopMupoBaTh TpEACTaBICHUS 00 HACSIX W METoAaX MaTeMaTUKH, O
MaTeMaTuke, Kak (opMe OIMUCAHUS W METOJIe TMO3HAHUS OKPYXKAIOIEro MHpa, O
3HAYMMOCTH MAaTEMATHUKH KaK YaCTH OOIIEUYeIOBEYECKON KYIbTYPHI.

- U3y4uTh (yHIAMEHTAIbHBIC TOHSATHSA, OCHOBHBIC KOHIEHIIUA U METOIBI
MaTeMaTUKH;

- IOOUTHCS, YTOOBI CTYJICHTHI OBJIICNIM HAOOPOM CTAaHIAPTHBIX MPOIEAYD IS
aHaM3a 33JJaHHON MOJIETTLHOM CUTYallld, a TAaK)Ke BEIPA00TKA MPUEMIIEMBIX MOJICIIECH
JUIS TIOCJIEAYFOLLETO aHAJIN3a;

- IOATOTOBUTh K PEIICHUIO 3aJlad C UCIOJb30BaHUEM 0Oa3bl 3HAHUM
MAaTEMATUYECKUX U €CTECTBEHHOHAYYHBIX JUCLUIUINH.

1.3 Mecro aucuuniannabl (MoayJs) B ctpykrype OIl BO

JluciuminHa OTHOCHUTCSA K oOs3arenbHOM 4YacTh bioka 1. JlucHumianHbBI
(Monmynu) oOpazoBaTeIbLHON TPOTrPaAMMBL.

1.4 O0beM nuCHUNINHBI (MOAYJIsl) U BUABI y4e0HOI padoThI

O0beM JUCHMIUIMHBI (MOJYJiI) B 3a4€THBIX EIUHUIAX C YKa3aHUEM
KOJMYECTBA AaKaJEeMHUYECKHX 4YacOB, BBIJICJICHHBIX Ha KOHTAKTHYIO pPaboTy
oOyyarommxcst ¢ TmpenogaBareseM (MO BUAaM YYEOHBIX 3aHATUM) W Ha
CaMOCTOSITENIbHYIO pa00Ty 00y4Jaromuxcs npeacTaBieHsl B Tadauie 1.1



Tabmuma 1.1 a

Buowt yuebnou pabomot, 6 m.u., nposooumvle ¢ ucnonvzosarnuem 30 u JJOT

Camocmoamenvnana paboma
oodyuarowezoca (eneayoumopuasn

paboma)

HHUITRLOJLLE
nonnoLAxowodu ewdogp

DK3aMeH

DK3aMeH

DK3aMeH

HHUITBLOJLLE
HOHROLANOWOIL X eX90LOITO] |

33,7

33,7

33,7

101,1

IME0LOITOL HONOOhHLedI
owdo € k'L € /(eX4010ITOLIONED)
errendoreN 0I0HQORA exLogedod]

100/0

100/0

60/0

260/0

noxooruLyedn omdod € ‘h'L
g /(exgorolron) Lxood nogoadKy|

poxoohuLedn owdod € ‘h'L
4 /(exgoroaromn) eroged sedoodLy

Konmaxkmmnuasn padoma odyuarouwuxcsa c

npenooasamenem no 6UOAM y4eOHOU
pabomut (ayoumopuan padoma)

HMUNRLOALLE HOHhOLAXOWOdI
BH L00ed EBHINBLHOY

0,3

0,3

0,3

0,9

IWOHOWRENE
rodow nueLdrAoHOY

(eLummes ‘UUNRLAIAOHON)
Dyoodu nogoodAy

(eLnMIRE ‘BUIMRLILAOHON)
erooed xeaoodAy|

MME0LOITOL HOoXOahuLYedn sawdod
€ 'h'l 9 /EULEHBE OMIOdhHLNed] |

48/0

48/0

32/0

128/0

MMF0LOITOI HOMOIhULIed daWwdod
4 ‘h'l 9 /19aro9ed orgaHdoredogeys

IDE010ITO HOMOOhHINedII
owdod 4 k'L € /MHADIS[[

32/0

32/0

16/0

OO0BbeM TUCHMIUIMHBI (MOTYJIS) NI O4YHOM (POpMBI 00yUCHHS

oeh/H¢ € ‘(BTATOW)

I9HUALTIATIONY 9LO0MWI0TAdL BeIngO

6 3E/216

6 3E/216

4 3E/144

dioana)

1

2

3

Hroro| 163E/576 | 80/0




Tabmuma 1.10

O06beM TUCHMIUTMHBI (MOYJIS) JIJ1st 3a04HOM (POPMBI 00yUEHUSI

Buowt yuebnou pabomot, 6 m.u., nposooumule ¢ ucnonvzosarnuem 30 u JJOT

Camocmoamenvnan paboma
oodyuarowezoca (eneayoumopnasn

paboma)

HUIRLOOLLE
rnonnolAxonodu ewdod

DK3aMeH

DK3aMeH

DK3aMeH

NHTTeLOdL1R
HOHROLAXOWOdII X BX90LOITO] |

6,7

6,7

6,7

20,1

MME0LOITOL HOMOOhHIedI
ondo® € ‘h'L € /(BeXH0LOITOLIONED)
erendoLeW 0J0HOIRA eM100BdOd]]

187/0

187/0

115/0

489/0

noxoonuLyedn owdog € ‘h'L
4 /(exgorodrron) Lxdodu HogoddAy|

noxodnruLed owdog € ‘h'L
4 /(exgorolron) eroged sedoodKy|

Konmaxkmmnuan padoma odyuarouwuxcsa c

npenooasamenem no 6UOAM y4eOHOU
pabomut (ayoumopuasn padoma)

HHUTIBLIJLLE HOHROLAMOWOdL
BH LOOBd KBHINBLHOY

0,3

0,3

0,3

0,9

INOHOIWEENE
rodon nuneldrKoHoOY

(eLnmIes ‘UMITBLIIAOHOMN)
Lyoodu nogaoodKy|

(eLuIeE ‘BUMRLIIAOHON)
erooed Kea0odAy|

UME0LOITOL HOMXOShULYedT SNdO(
4 'h'L 9 /BHLEHBE OMMOOhULYed] |

10/0

10/0

10/0

30/0

MNEO0LOITOI HOMOIhUINed dWdop
4 k'l g /19100ed s1adoredogerr

IIE0I0ITOL HOMOORULedI
owdo € ‘'L € /UUIDId][

10/0

10/0

10/0

oeh/H€ 9 ‘(BIATONW)

I9HULTIAIONY 9LOOMWIOTAdL BRIg()

6 3E/252

6 3E/252

4 3E/144

droana)

1

2

3

Hroro| 163E/576 | 30/0




1.5 IlepeyeHb NJAHMPYEMBIX Pe3yJbTATOB O00Y4YeHHMs] MO JUCHMILIUHE
(MoayJ1r0)
[Ipomecc n3ydeHus TMCIUTUTMHBI HAMPaBJIeH Ha (POPMUPOBAHNE KOMIIETEHITUH,
MPEICTaBICHHBIX B TabmuIe 1.2.

dopMupyeMble KOMIIETEHIIUN

Taomuma 1.2

Koxn |[HamMeHoBaHHME KOMIIETEHIIUN
Nunukatopsl noctuxenus:  |[Imanupyembie pe3yabTaThl
KOMIIET .
KOMIIETEHIINH o0yuyeHHs
CHIIMH
OIIK-1 Cnocooen npumenams  |UJ1-1onk-1 - [lpumensier 3HaeT NOHSATHUS, TEOPEMBI,

ecmecmeeHHOHayuYHble U
o0weunIIceHepHvle 3HAHUA,
Memoovl Mamemamudeckozo
AHAU3A U MOOETITUPOBAHUS 8
npogeccuonanvroil
oeamenbHOCmU

3HAHUS MATEMATUYCCKHUX U
€CTECTBEHHBIX HayK B
npodecCHOHATbHON
NeSITeITbHOCTH,

HN-20nk-1 - Pemaer
CTaHJapTHBIC
npodeccuoHaNbHBIC 3a/1a4H C
MPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U
0OIIIENH)KEHEePHBIX 3HAHUH,
METOZI0B MaTeMaTHYECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS;
HN-3onk-1 - Ucnons3yer
€CTeCTBEHHOHAYYHBIC U
oO0IIenHXEHEPHbIC 3HAHUS TIPU
penieHnn mpodeccuoHaTbHBIX
3ama4y

METOTbI PELIICHUS 33/1a4
OCHOBHBIX pa3JieioB
MaTEMaTUKH, BKITIOYAs
TEOPHUIO BEPOSITHOCTEN 1
MaTeMaTUIeCKyIO
CTaTHUCTUKY, HEOOXOIUMBIE
1St 00pabOTKU TAHHBIX,
MOCTPOEHUS
SKOHOMUYECKUX MOJIeeH U
PpEIIeHHsT COOTBETCTBYIOIINX
3a1a4

YMeeT ucnons30BaTh
byHIaMEHTATbHBIC
MaTeMaTHYeCKHE 3HAHMUS,
MPUMCHSITh
MaTeMaTU4YeCKue
(opMyIIBI TP peILICHUH
pa3IUYHBIX 33/1a4 B
npodeCcCHOHATbHON
JeITEIIbHOCTH,
aHaJIM3UPOBATH
pe3yabTaThI,
000CHOBBIBATH
MOJTyYE€HHBIE BHIBOJIBI
Biajgeer HaBBEIKAMU
HCIIOJIb30BaHMS
MaTEeMaTHYECKHUX 3aKOHOB
¥ METOJIOB JJIs1 00pabOTKH
SKOHOMHYECKHX JaHHEIX B
COOTBETCTBUH C
MMOCTaBJICHHOM 3ajaueii.




2 COAEP KAHUE JUCIUIIVIMHBI MOAYJIS)

2.1 CTpyKTypa AUCHUILIHHBI (MOXYJIA)

ConepxaHue JHUCHUIUIMHBL  (MOIYJIs), CTPYKTYpPUPOBAaHHOE IO TeMam
(pa3nenaMm), ¢ yKa3aHHEM OTBEIECHHOI'O Ha HUX KOJIHMYECTBA aKaJIEMHUYECKUX 4acOB U
BUJIOB YueOHOM pabOThI IpuBeIeHbI B Ta0auIe 2.1.

Tabmura 2.1
Pazpenbr nuctummHbl (MOTYJIsI) M BUIBI YIEOHOU PabOTHI
KonraktHas pabota < .
2]
00YUAIOIINXCS C § o % >
IPENOAaBATEIEM 10 BUIAM = o é < o
y4eOHBIX 3aHATHI (B Yac) &8 EEQ &
SEEz 22
HaumenoBanue tem (paznenoB)  |Bcero o ° . 2 g 25 > E’[
JTUCITUTITUHBI (MOIYJIs) (gac) < i _ % g é % E é ,%: Lc’é % o
= 548 o= ~ & c'g = Q
= | & 8] .2 ZES R
) (o A~ B O = g
= = X Z
1 cemecTp
1 Pazgen 1. JIuneiinas anrebpa u aHATUTHYECKAsl TEOMETPHUS
1.1 [Matpuipl ¥ OnpeIenuTent 16 2 4 10
1.2 |Cuctembl JUHEHMHBIX YPAaBHEHUN 16 2 4 10
1.3 |BekropHas anrebpa 14 2 4 8
1.4 |DneMeHThI JIMHEWHOU anreOphl 12 2 2 8
1.5 |AHanuTH4ecKasi reOMeTpHs Ha 16 4 4 8
MJIOCKOCTH
1.6 |AHanuTHuyeckas reoMeTpus B 16 4 4 8
MIPOCTPAHCTBE
2 Paznen 2. luddepennmanpHoe ncunciaeHue GyHKIMH OJHOW MMEPEMEHHON
2.1 |DyHKIMM OIHOM EpEMEHHON 14 2 4 8
2.2 |IIpenensl. HenpepbIBHOCTH 18 4 6 8
byHKIIUN
2.3 [I[Tpou3BoaHas u auddepeHan 18 4 6 8
2.4 |OCHOBHBIE TEOPEMBI 12 2 2 8
mudepeHIaIbHOTO
ncunciienus. MccnenoBanue
GbyHKIMA.
3 Paznen 3. @yHKUMM MHOTUX IEPEMEHHBIX
3.1 |®dyHKIUSA N-IEPEMEHHBIX. 14 2 4 8
3.2 |duddepennupoBanue GyHKIHI 14 2 4 8
MHOTHUX MEPEMEHHBIX
[IpomexyTouHasi aTrecrarus 36 2,3 33,7
(9K3aMeH)
Hroro 3a cemecTp 216 32 48 2,3 133,7
2 cemecTp
4 Paznen 4. aTerpanpHoe ncunciaeHue GyHKIMHA OJHOW MMEPEMEHHON
4.1 |HeonpeneneHHbIN HHTETpal 22 4 6 12
4.2 |OnpeneneHHblil HHTErpajl 22 4 6 12




4.3

[IpunoskeHus onpenereHHoro
UHTErpana

18 2 4

12

5 Paznen 5. Yucnosble ¥ QYHKIIMOHAIBHBIC PSIJIbI

5.1 [Yucnossie psiabl. CXOAUMOCTh 22 4 6 12
pSI0B

5.2 |OyHKIUOHAJIbHBIC 22 4 6 12
MIOCJIEIOBATEILHOCTH U PSIJIbI

6 Pazgen 6. luddepennmanpabsie ypaBHeHHUss. MHOTOMEpPHBIE HHTETPAJIBI

6.1 |[Auddepenunansupie ypaBHeHus | 22 4 6 12
MIEPBOTO MOPSJIKA

6.2 |OOBIKHOBEHHBIE 20 4 6 10
muddepeHranbHble ypaBHEHHS
BBICILIHX MOPSIIKOB

6.3 |CuctemMbl OOBIKHOBEHHBIX 10 2 2 6
mudepeHIMaTbHBIX YPaBHEHUM.

6.4 |KpaTHBIe UHTErPAJIbI 22 4 6 12

[IpomMexxyTouHasi aTrecrarus 36 2,3 33,7

(9K3aMeH)

Hroro 3a cemecTp 216 32 48 2,3 133,7

3 cemecTp

7 Pazgen 7. Cayuaiinbie COOBITHS

7.1 |OCHOBHBIE IOHATHST TEOPUH 14 2 4 8
BEPOATHOCTEMN

7.2 |OCHOBHBIE TEOPEMBI TEOPUH 14 2 4 8
BEPOATHOCTEMN

8 Paznen 8. CiydaiiHble BEJTMYMHBI

8.1 |/luckpeTHble citydaliHble 14 2 4 8
BEJIMYUHBI, 3aKOHBI UX
pacrnpeesieHust

8.2 |HenpepriBHBIE ClTy4yaiiHbIE 14 2 4 8
BEJIMYUHBI, 3aKOHBI UX
pacnpeseneHus

8.3 |MHoromepHsbI€ citydaiiHble 14 2 4 8
BEJIMYHHBI

9 Paznen 9. MaremaTuueckasi CTaTUCTUKA

9.1 |CrarucTuueckoe OlleHUBAHUE: 14 2 4 8
TOYEYHbIEC U UHTEpPBaJIbHbIC
OLICHKU

9.2 |KoppesiiimoOHHbIN aHan3 14 2 4 8

9.3 |PerpeccroHHbBIN aHATU3 10 2 4 4

[IpomMexxyTouHasi aTrecrarus 36 2,3 33,7

(9K3aMeH)

Hroro 3a cemecTp 144 16 32 2,3 93,7

2.2 Coaep:xaHue pa3ieoB JUCHUILINHBI (MOLYJIs1)

Paznen 1. Jlunelinas anreOpa u aHaTUTAYECKAsi TECOMETPUS

Tema 1.1. MaTpuiibl u onpeaenuTeNn




Martpunpsl. Onepanii ¢ MaTpULlaMU: CIIOKEHHUE, YMHOXKEHHE, YMHOKECHHUE
MaTpuipl Ha ckaiusgp. CBoiicTBa omepauuid. OJlEMEHTapHbIE MaTpULBl U
JJIEMEHTapHble TpeoOpa3oBaHus. Pa3nokeHue HEBBIPOKACHHOW MaTpulbl B
IIPOU3BEJAECHUE dSJIEMEHTapHbIX MaTpull. Onpenenurenu. OCHOBHBIE CBOKCTBA
onpexnenureneii. Onpenenurenu 2-ro u 3-ro nopsaka. IIpaBuiio TpeyroabHHUKOB.
Onpenenuren n-ro nopsaka. Onpenenuress TPaHCHOHUPOBAHHOM MAaTPHULIBIL.
MuHopbl u anredpanyeckue JOMOJHEHUS, Pa3JIOKEHUE OMPENEIUTEN MO CTPOKE
(cTonOiy). Berluucnenue omnpeaeauTencii MPUBEICHUEM K TPEYrojabHOMY BHIY.
®opmynsl Kpamepa. Onpenenurens mnpousBeaeHus marpull. OOpaTHas MaTpHIia.
Haxoxxnenne oOpaTHOW MaTpuIlbl METOJOM DJIEMEHTAPHBIX TMPeoOpa3oBaHUM.
Onpenenurens NPOU3BEACHUS MATPHILI.

Tema 1.2. Cuctembl IMHEWHBIX YPABHEHUM

CucrteMbl JUHEHWHBIX ypaBHEHHH. Marpuiia ko3(hPUIIMEeHTOB, pacIIMpeHHAs
MaTpHlla CUCTEMBbI. DJeMEHTapHble MPeoOpa3oBaHUs W SKBUBAJICHTHBIE CHUCTEMBI.
[IpuBeneHne cHUCTEMBI K CTYIIEHYaTOMY BHAY. Y CIIOBHE COBMECTHOCTH CHUCTEMBI.
basucubeie u cBOOOMHBIE TIepeMeHHbIe. Kputepuii HeonmpeneaeHHOCTH OITHOPOIHOM
CUCTEMBI. MeETOAbl pelieHus CUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHHI.
HccenenoBanye CUCTEM JTMHEWHBIX YPABHEHUN.

Tema 1.3 BekTopHas anredpa

BekTop. KoopanHatel BEKTOpa Ha MJIOCKOCTH W B MpOCTpaHCTBe. JIMHEHHbIE
omepanuu Haja BeKTopamu. JIuHelWHas 3aBUCUMOCTb U HE3aBUCHMOCTb BEKTOPOB.
bazuc. IIpoexuus Bexkropa Ha och. PasiiokeHue BEKTOpa II0 OpTaM KOOPAUMHATHBIX
oceil. CkalsipHOE€ NPOU3BEICHUE BEKTOPOB M €ro CBOICTBA. BekropHoe
IIPOU3BEJCHUE BEKTOPOB U €ro cBoicTBa. CMENIaHHOE MPOU3BEIEHUE BEKTOPOB U €TI0
CBONCTBA.

Tewma 1.4. DnemMeHTHI TMHEHHON anTreOphI

n-MepHeI BekTOp. Omnepanmuu HaJ N-MEPHBIMHM BEKTOPAMH. N-MEPHOE
BEKTOPHOE MpPOCTpaHCTBO. ba3zuc. JIuHelHas HE3aBUCUMOCTh BEKTOPOB. baszuc
JIMHEWHOTO BEKTOPHOT'O MPOCTPAHCTBA M KOOpAMHATHI BekTopa. [lepexon k HOBOMy
6a3ucy. CoOCTBEHHbIE BEKTOpPHl M COOCTBEHHBIC 3HAUEHUS JIMHEHHOIrO Omeparopa.
KBaaparuunsie popmsi.

Tema 1.5. AnanuTudeckasi TeOMETpUs Ha TIOCKOCTH

CucreMbl KOOpAMHAT Ha IUIOCKOCTH. [IpeoOpa3oBaHusl CHUCTEMbl KOOpAMHAT.
Jlenenne oTpe3ka B JaHHOM OTHOLICHWH. JIMHUM Ha NJIOCKOCTU. YpaBHEHUE MPSAMOU
Ha IUIOCKOCTH. YTOJN MEXAYy [JBYMsS IPSAMBIMH, YCJIOBHUS NapaUIEIbBHOCTH U
MEPIICHIUKYJISIPHOCTH IBYX NpsAMbIX. HopManeHOE ypaBHEeHHe npsimon. Paccrosaue
OT TOYKM 10 HpsMOiMl. OKpYKHOCTh: ONpENEJECHUE, KaHOHMYECKOE YpaBHEHHE U
CBONCTBA. OJUMIC: OIpenesieHne, KaHOHMYECKOE YpaBHEHHWE M CBOKWCTBA.



['unepbona: ompeneneHne, KaHOHUYECKOE YypaBHEHHE U cBoiictBa. [lapabomna:
OIpelEeICHUE, KAHOHUYECKOE YPAaBHEHUE U CBOMCTBA.

Tema 1.6. AHanuTHYECKast TEOMETPHS B IPOCTPAHCTBE

[11ockocTh: oOImIee ypaBHEHHE, TMOHATHE HOPMAIBHOIO BeKTOpa. YacTHbIe
CIIy4au pACIOJIOKEHUS INIOCKOCTH B KOOPAMHATHOM IPOCTPAHCTBE. YTOJI MEXKIY
IUIOCKOCTSIMH, YCJIOBHS MAPAJUICIIBHOCTH U MEPIEHIUKYIIIPHOCTH JBYX IJIOCKOCTEM.
[IpsmMasgs B IIPOCTPAaHCTBE: IIOHATHE HANPABIIIOIETO BEKTOpPA, KaHOHUYECKOE
ypaBHEHHE NIpsMOM, o0llee ypaBHEHHE, IapaMeTpUYecKoe ypaBHeHuE. B3anmHuoe
PACIIOJIOKEHUE ABYX NPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKAY NPsAMBIMU.  B3auMHoe
PACIIOJIOKEHUE IIPSMOU U IIJIOCKOCTU. YTOJI MEXAY IPSAMOM U IUIOCKOCTBIO. Y CIIOBUS
NapajulebHOCTH M NEPIEeHIUKYIAPHOCTH mpsMONM u  miockoctd.  OG630p
IIOBEPXHOCTEN 2-r0 mopsaka. KaHOHHWYECKHE ypaBHEHMS IOBEPXHOCTEH BTOPOIO
HOpsIIKA.

Paznen 2. Iuddepenunanbroe ucurcienne GyHKIMN OJHON nepeMeHHON

Tema 2.1. ®yHKIIMM OJHOI EPEMEHHON

Onepanuu Hax MHOXecTBaMu. OCHOBHBIE YMCIIOBBIE MHOXecCTBAa. (DyHKIUU
onHoM mepemeHHoi. OCHOBHBIE dJeMeHTapHble GyHKIMHU, ux rpaduku. CroxHas
¢dbynkuus. [TocnenoBarenbHOCTH, MPEET YUCIOBOU MOCIIEI0BATEILHOCTH

Tewma 2.2. Tlpenensi. HenpepbiBHOCTH (hyHKIIMH

Teopembl o0 mnpenenax. I[lpuznaku cymectBoBaHus IpenesioB. llepBolii u
BTOPOM 3ameydaTelibHbId IMpejaesibl. becKOHeYHO Manble U OEeCKOHEYHO OO0JbIIve
BEJIMYMHBI, CBSI3b MEXIy HUMH. CpaBHEHHME OECKOHEYHO MAaJIbIX BEJIUYHH.
PackpeiTue HeonpeneneHHocrei. HempepsiBHOCT,  (yHKImii. Touku paspbiBa.
Knaccudukanus touek paspeiBa. TeopeMbl 0 HEPEPHIBHBIX (PYHKIMAX HA OTPE3Ke.
HernpepbIBHOCTD AIeMEHTapHBIX (PYHKITUH.

Tema 2.3. [IpousBoanas u quddepeniuan

[IponsBonHas: omnpeneneHue, MEXAHUYECKHMM W TE€OMETPUYECKUN CMBICIL.
VYpaBHeHue KkacartenbHOM K KpuBoH. JuddepenuupyeMocts QyHKUIUN, CBS3b
HempepbiBHOCTH ¢ auddepenuupyemoctbio.  OOpatHas  QyHKIUA ©U €€
muddepennrpoBanue. Tadauia OCHOBHBIX MpaBmil U Gpopmyn auddepeHupoBaHus.
[IpousBoanbie BhICIIMX MOPsAKOB. Juddepennnan dyHkuu, ero nNpuMeHEHUE B
MPUOIMKEHHBIX BhIYMCIeHUsIX. JuddepeHimanbl BRICIINX MOPSIKOB.

Tema 2.4. OcHoBHble Teopembl AUPGHEPEHINATBHOTO  UCYUCICHUS.
UccnenoBanue GyHKIMIA.

OcHoBHBIE TeopeMbl auddepeHnranbHOro ucuucienus. HeoOXxoaumelil u
JIOCTaTOYHBIM TMPU3HAKM MOHOTOHHOCTH (YHKUMU. OKCTpeMyMbl (YHKIUH,
HEOOXOJMMOE U JIOCTaTOYHbIE YCJOBUs — cyluecTBoBaHusl. HauOonbimiee u
HauMEeHbllIee 3HauYeHUs! (YHKIUN Ha OTpe3Ke. BhIMyKIIOCTh KpUBOH, TOUKHU Meperuoa.
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HeoOxoarmoe W J1OCTATOYHOE YCJIOBHS CYHIECTBOBaHUSA. ACHUMITOTHI KPHUBOIA.
HccnenoBanne moBeneHus QyHKITHI.

Pa3nen 3. ®yHKIMHM MHOTUX ITIEPEMEHHBIX

Tema 3.1. ®ynkuusa n-nepeMeHHbIX. uddepeHurpoBanue GyHKIMM MHOTHX
IIEPEMEHHBIX

Ob6unacTp onpezeneHus pyHKIMN JBYX NepEMEHHBIX. YacTHBIE IPOU3BOJHBIE U
maddepenuuanel.  [lomHoe mnpupamenue u  NOAHBIM  auddepennuan, ero
npuMmenenue. [IpousBonHas ClIOXKHON (PyHKUIMH, TPOU3BOAHAS HESIBHO 3aJaHHOU
GyHKIMM. YpaBHEHHE KacaTeJbHOM IJIOCKOCTH K moBepxHocTu. [IpousBonmHas mo
HarpasJIeHUIO. [ panuenT.

Tema 3.2. DkcTpeMyMbl PYHKIIMM MHOTHUX TTIEPEMEHHBIX

YacTHple NPOM3BOAHBIE BBICHIUX IMOPAIKOB. DKCTPEMYMbl (PYHKIMH JIBYX
NEPEMEHHBIX. YCIOBHBIE HKCTPEMYMbI, HAuOOJbIIEE W HAUMEHBIIEE 3HAYCHUS
(GyHKIMA B 3aMKHYTOW OTpaHUYEHHOW OOJacTH. YCIOBHBIM 3KCTpeMyM (GyHKUIUU
MHOTHX NIEPEMEHHBIX.

Paznen 4. UaterpanbHOe ncYUCIeHe (PYHKITUU OJTHON TIEPEMEHHON

Tema 4.1. HeonpeneneHnHblii uHTErpan

[TonsiTue nepBooOpa3HON PYyHKIMK U HEONpeaeIeHHOro nuTerpaina. CpoiicTBa
HeomnpeneaeHHoro  uHTerpana.  Tabmuua — uHTterpanoB.  HemocpeacTtBeHHoe
MHTErpUpOBaHUE. MeTO/1 3aMEHBI IEPEMEHHON U METOJ UHTETPUPOBAHHUS 10 YACTSIM.
WurterpupoBanue panuoHaIbHBIX (yHKIMMA. [IpocTeiimme panroHadbHBIE ApOOH H
WX MHTETpUpOBaHKE. TeopeMa 0 MpeaCTaBICHUN NMPABMWIHHONW PAIMOHAIILHON JApoOH
B BHJIE CYMMBl KOHEYHOTO 4YHCIa TMpocTemux apobeit. HWHTEerpupoBanue
BBIDOKECHUM, COAEpXKAIIMX TpUroOHOMeTpuueckue (QyHkiuu. MHTErpupoBaHue
HEKOTOpPBIX HUppaluoHanbHbIX ¢yHKuud. IlogcranoBku YeObimeBa, OJilnepa,
TPUTOHOMETPUYECKUE. NuTerpupoBanue TPUTOHOMETPUYECKUX byHKIMA.
WHTerpaisl OT LENbIX CTeNeHEH TPUTOHOMETPUUECKUX (QyHKITHIA.

Tema 4.2. OnpenesieHHbIA UHTETPAT

3agaun, TPUBOASIIME K MOHATHIO ONPENEICHHOro uHTerpana. OmnpeaeneHue
VMHTETpAIbHOM CcymMbl Pumana. [loHsTMEe oOmnpeneneHHOro WHTErpaiga, €ro
reoMeTpudeckuii M (¢Gusudeckuil cmbici. Kinaccel HHTErpupyeMbIX —(DYHKIIHA.
CaoiicTBa omnpenenenHoro unterpana. ®opmyna Herotona-JIeitonuna. Beruncnenue
OmpeNieIeHHOro uHTerpaia. HecoOCTBeHHbIE UWHTErpaibl C  OECKOHEYHBIMU
npenenamu. Onpenenenue, cBoicTBa. [Ipu3HakM CXOOUMOCTHM HMHTETPajIoB OT
HEOTPULIATENFHBIX  (QYHKIMHA.  AOCONIOTHasT W yCJIOBHAash  CXOJUMOCTb.
HecobcTBeHHBIE MHTETPANIBI OT HEOTPaHWYEHHBIX QyHKIMHI. Teopema cpaBHEHHS.

Tema 4.3. [IpusioxkeHus onpeaeIeHHOro HHTerpaia
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I'eomeTpuyeckne NPWIOKEHUS OINPEACICHHOIO UHTErpaja: BBIUNCICHUE
wiomaned IUIOCKUX (QUryp B JEKapTOBOM M MOJSIPHOM cHUCTEMax KOOpPIWHAT.
OmnpeneneHre W BbIYMUCICHHUE JITMHBI AYTH IUIOCKOM KpUBOW. BhruncieHne oO0beMoB
ten. OOmas cxema MNPUMEHEHHs ONPEACIIEHHOT0 UHTEerpajia K PEHICHUIO
IIPUKJIAJAHBIX 3a7a4.

Paznen 5. YucnoBbie U PyHKIIMOHAIBHBIC PSIJIbI

Tema 5.1. Yucnoseie psazbl. CXOIUMOCTH PSAJIOB

UucnoBeie psanbl, ocHOBHble mnoHsATUA. Cymma psga. Cxopsumecs u
pacxomsmiuecss psabl. ApudMeTHUecKue oOrepandd CO CXOIAIMMUCS PSIaMHu.
He3zaBucuMocCTh CyMMBI CXOJAIIETOCS ps/ia OT TPYNIUPOBKHU ciaraeMbix. CBoicTBa
cxonsmuxcs: psagoB. HeoOxoaumelii npusHak cxoaumocTH psnaa. Kpurepuit Komm
CXOOUMOCTH psna. JlocTaToyHble MPU3HAKA CXOAUMOCTH YHUCIOBBIX PSIOB C
MOJIOKUTEIIbHBIMU WICHAMU. 3HAKOMEpPEMEHHbIC psiibl. AOCOJIIOTHAS U YCIOBHAs
CcX0UMOCTh. CXOIUMOCTh aOCOJIFOTHO CXOJAIIETOocs psjaa. MHTerpaibHbIA TpU3HAK
cxomumocTH. CpaBHUTENBbHBIC TIpU3HAKH cxoaumocTu. I[Ipm3nakm Jlamambepa u
Komm cxomumoctu psimoB. [lpusnak JlelOHUIIA CXOIUMOCTH 3HAKOTIEPEMEHHBIX
psnoB. HekoTopele CBOICTBa aOCONIOTHO H YCIOBHO CXOMSIIMXCS PSAJIOB.
[lepecTaHOBKHU cilaraeMbIX aOCOJIOTHO U YCIIOBHO CXOSIIUXCS PSAIOB. Y MHOKCHHUE
psanoB. PacxoaumMocTh TApMOHHYECKOTO PSA.

Tema 5.2. ®yHKIHOHAIBHBIE MTOCIEIOBATEILHOCTH U PSJIbI

OYHKIUOHAIBHBIE PSbl, OCHOBHBIC IOHATHSA. PaBHOMEpHass CXOAUMOCTh
GyHKIIMOHATIBLHOM MOCIIEIOBATEILHOCTH U (PYHKIIMOHATBHOTO psifa. HempepsIBHOCTH
npejena mociaea0BaTeIbHOCTH (GYHKIIUNA B CyMMBI psifa. UHTerpupyeMocTh npejena
nocienoBaTeabHocT (PyHKIMH U cymmbl psga. Juddepenuupyemocts mnpesena
nocyenoBaTeabHoCcTH GyHKIMNA (0€3 J0Ka3aTenbCcTBa) U CyMMBbI psia. CTeneHHbIe
PAIIBI U METObI HAXO0XKEHUS 001acTu cxoaumocTh. Pswl Teitnopa u MakiopeHa.

Paznen 6. Iuddepennnanbubie ypaBHeHUsI. MHOTOMEpPHbBIE HHTETPaJibl

Tewma 6.1. luddepenmmanbapie ypaBHEHUS TIEPBOTO MOPSIKA

O6mume cBenenus o auddepeHuaibHbIX ypaBHeHUsX. [(uddepennmanbupie
ypaBHEHUS TEpBOrO mopsiAka (OOIIMe MOHATHSA, TEopeMa O CYIIECTBOBAaHUU H
CAMHCTBEHHOCTH perieHus: auddepeHimanpHoro ypasuenus). Juddepenuanpabie
ypaBHEHHUS C pa3AesaiomuMucs nepeMeHHbMu. OpHoponanbie nuddepeHnanibabie
ypaBHEHUS W TpuUBOAsImUecs K HuM. JIuHeiHsle muddepeHnnansable YpaBHCHHS
MEpPBOrO TOpSAKA W WX HMHTErpupoBaHue Mertonamu Jlarpamka u  beprymmm.
VYpaBuenus bepnymin. YpaBHenus B mnoiHbix guddepennuanax. [lpumenenue
WHTErpupytomiero Muoxutens. Juddepernuanbapie ypaBHEHUs, HE pa3pelieHHbIC
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OTHOCUTENBLHO TNpou3BoAHON. YpaBHeHus Jlarpanmxa u Kiepo, ocoboe pemienue
ypaBHenus Kiepo.

Tema 6.2. O6bikHOBeHHBIE AU(depeHIInaIbHble YPaBHEHUS BBICIIUX MOPSIIKOB

Huddepenunanbable YpaBHEHHUS BBICHIMX IOPSIKOB: OCHOBHBIE TOHATUS U
ONpeNeNicHUsl. YPaBHEHHUs, JONYCKAKOLIME IMOHWKEHHE TMopsaka. JInHeiHble
olHOpoaHble  auddepeHIManbabie  ypaBHeHua. Omnpenenurtens  Bponckoro.
dyHpamMeHTalbHas cucTema perieHui. Jlnneinsle ofHOpoiHbIC TU(depeHInaTbHBIC
YpaBHEHHUS C TIOCTOSIHHBIMU KO3((UIlMeHTaMHu, MOCTpoeHUuEe (QyHaaMEeHTaTIbHON
CUCTEMBI  pemieHuil.  YpaBHeHue  Oilsiepa.  JIuHelHbIE  HEOJHOPOAHBIE
muddepeHnanbHble YpaBHEHHsI C IPOM3BOJIBHON MpaBoit yacTeio. Meton Jlarpanxa
(Bapuanmu  TMOCTOSHHBIX).  JIuHelHble  HeoaHOpoAHbIE  AUddepeHInaTbHbIe
yYpaBHEHUSI C MOCTOSIHHBIMH KO3(P(UIHUEHTaMH CO CIEHUATbHON MpaBOil 4YacThlo.
Heoanoponusie nuddepeHnnanbuple ypaBHEHUSI BTOPOrO MOPSAJIKA € MOCTOSTHHBIMU
koadpurmenTamu.

Tema 6.3. CucteMbl 00BIKHOBEHHBIX AU (HEepEeHIINaTbHBIX YPAaBHEHUH

Cucrembl nuddepeHIMANIbHBIX YpaBHEHUN: OCHOBHBIC OMNPENCICHUS U
noHsATus. JIuHEWHbIe OMHOPOJHBIE cHUCTeMbl AU epeHITnaTbHBIX YpPaBHEHUN C
MOCTOSIHHBIMU  KOd(purimentamu. Metonpl permieHus. JInHelHbIE HEOIHOPOIHBIC
CUCTEMBL.

Tema 6.4. KpaTHble uHTETpaibl

3agauM, MNPUBOJAIIME K TOHATHIO JBOMHOro wuHrerpana. OmnpenereHue
JBOMHOTO HWHTErpaja, TeoMeTpuyeckuid u  ¢usnueckuii cmbica. Teopema
CyIIECTBOBaHMs, CBoWcTBa. (CBelleHHE JBOMHOIO MHTErpajia OT HENPEPHIBHOM
(GyHKIMM K MOBTOPHOMY HHTerpaiy. Teopema o 3aMeHe MEPEMEHHBIX B JBOITHOM
UHTErpane. 3ajaud, NPUBOJAIIME K MOHITHUIO TPOMHOro HHTErpana. TpoilHoi
UHTErpaj, OIpeeieHue, CBOMCTBA, BBIYUCICHUE B IEKAPTOBOM CUCTEME KOOPAUHAT.
@opMyJIMpOBKa TEOPEMBI O 3aMEHE MEPEMEHHBIX B TPOWHOM HHTETpAale.
[Hunuaapuueckue u chepruyeckre KoopAuHATh. [IpuiioxkeHre KpaTHbIX HHTETPaIoB.

Paznen 7. Cnyuaitnbie cOOBITUS

Tema 7.1. OCHOBHBIE IOHATHS TEOPUU BEPOATHOCTEIA.

[Ipenmer u coxmepxkanue kypca «Teopust BEpOSITHOCTEM M MareMaTU4ecKas
CTaTUCTHKa». 3aJaud TEOPUU BEPOATHOCTEH. DJIEMEHThl KOMOMHATOPHUKH.
[IpocTpaHCTBO 3JE€MEHTAPHBIX UCXO0JOB. J[0CTOBEpHBIEC, HEBO3MOXKHBIC, CIIydalHbIE
coObITUsI. Anrebpa coObiTuit. OTHOCUTENBHAS YacTOTa U ee CBoiicTBa. Kiaccuueckoe
OMpENENICHUE BEPOSITHOCTU. AKCHOMAaTHYECKOE  ONPEIEICHUE  BEPOSTHOCTH.
BepodaTHOCTHOE  NPOCTPAHCTBO:  JUCKPETHOE  BEPOSITHOCTHOE  IMPOCTPAHCTBO,
HEMPEPBIBHOE BEPOSTHOCTHOE MTPOCTPAHCTBO.

Tema 7.2. OCHOBHBIE TEOPEMBI TEOPUU BEPOATHOCTEM
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Y cnoBHBIE BEPOSATHOCTH, TEOPEMA YMHOKEHUSI BEPOSTHOCTEN, HE3aBUCUMOCTh
COOBITHH, B3aMHAsI HE3aBUCUMOCTh cOObITUH. [lonmHas rpynma coOwituii. @opmyina
nonHou BepositTHocTH. Dopmyna baiteca. [IoBTOpHBIE HE3aBUCHMBIE HCHBITAHUSA.
®opmyna bepuymnu. Teopema Ilyaccona. JlokanmpHass W MHTErpajiibHasi TEOPEMBI
Myagspa-Jlannaca.

Paznen 8. CiyyaiiHbie BETUUUHBI

Tema 8.1. /IuckpeTHbI€ CllydailHbI€ BEIMUUHBI, 3aKOHBI UX PaCIpeIeICHUS

OnpeneneHne ciy4ailHOW BeqW4yuHBL. JIMCKpeTHas cilydaiiHas BeJIMYWHA.
Pacnipenenenne BeposATHOCTEHM CIy4aMHOM BeIWYUHBL. Psax  pacnpeneneHus
JUCKPETHOM  CIIy4alHOM BeJIMYMHBI, TaOluLa paclupeieseHus JIBYMEPHOTO
JHUCKPETHOTO CIYYaWHOTO BeKTOpa. OYyHKIMA paCIpPECIICHUS CIIy4YalHOU BEJIIMYUHBI
n e€ cBoucTtBa. HekoTophie 3aKOHBI pacHpeiesiCHUs IUCKPETHBIX CIyYalHbIX
BEJIMYMH: OMHOMHUHANIbHOE, reomeTpuueckoe, [lyaccona.

Tema 8.2. HenpepbIBHBIE CiTy4ailHbIE BETUYMHBI, 3AaKOHBI X PACIIPEACICHUS

HenpeppiBHAass ~ ciydaiiHas ~ BeJIMYMHA. [lnotHOCTE  pacmpeneneHus
BEPOSITHOCTEW CIy4yailHOM BEJIWYMHBI M €€ CBOWCTBA. 3aKOHBI PACHpPEICIICHUS
KOMIIOHEHT CIIy4ailHOrO BEKTOpa. YCJIOBHBIE pacHpeneseHus. 3aBUCUMOCTb MU
HE3aBUCUMOCTh  KOMIIOHEHT  CJIy4YalHOro BekTopa. Hekoropble  3aKOHBI
pacrpeeneHns] HENPEPhIBHBIX CIYYalHbIX BEJIIMYMH: HOPMAJIbHOE, PaBHOMEPHOE,
DKCIOHEHIIMAIIBHOE.

Tema 8.3. MHOromMepHbI€ Clly4aliHbIE BEJIMYUHbI

MHoroMepHbI€ Cly4yallHbIEe BEIWYUHBI (CIIy4ailHbId BekTOp). JlMCKpeTHbIE U
HEIIPEPBIBHBIE Clly4alHble BEKTOpPbl. @DYHKIMSA paclnpeneracHus MHOIOMEPHOIO
CIly4allHOro BeKTopa, €€ cBoMCTBAa. I[LIOTHOCTH pacmpenesieHusT MHOTOMEPHOTO
CIy4allHOrO BEKTOpa M €€ CBOWCTBA. MHOIOMEpHBIM HOpPMAaJbHBIA 3aKOH
pacrpeneneHns CIy4aHOTO BEKTOpa. 3aBUCHMOCTb M HE3aBUCUMOCTb KOMIIOHEHT
CIIy4aillHOTO BEKTOpA. Y CIIOBHBIE PACIIPEAEICHUS.

Paznen 9. MartemaTndeckasl CTaTUCTHKA

Tema 9.1. CTaTucTHYECKOE OIIEHUBAHKUE: TOUYCUHBIC U UHTEPBAJIbHBIC OIIEHKHU

3amayd MaTeMaTHYECKOM CTAaTUCTUKH, B TOM YHCJIE B 00JIaCTH COLMAILHO-
PKOHOMMYECKHX HCCleoBaHuii. ['eHepalbHas ¥ BBIOOPOYHAS COBOKYITHOCTH.
BapuarnmonHnsle psijibl: TUCKPETHBIE U HHTEPBAJIbHEIC.

Ouenka  (GyHKIMM  paclpefeieHus UM IUJIOTHOCTH  paclpeeeHUs:
sMInupuueckas (yHKIUS pachpeaesieHusi, TUCTOrpaMMa, MOJIMTOH, KyMYJISITUBHas
KpHBasl.

TodeuHple OICHKHM IMapaMeTPOB pacrpeseneHus. TpeOoBaHUS K TOYEYHBIM
OIICHKAM: COCTOSITeIbHOCTb, HECMEIICHHOCTh, 3()(PEKTUBHOCTh TOYEYHBIX OIICHOK.

14



y’—Tlupcona.

HNHTepBanbHble  OLEHKM IAPAMETPOB  PACHOPEACIICHUS, JTOBEPUTEIIbHAS
BEPOSITHOCTb. [IHTEpBaJIbHBIE OLEHKH YHCIOBBIX XapakTEPUCTHK, B ClIydae
HOpPMaJbHO PaCHpEEeICHHON T'eHepalbHONM COBOKYMHOCTH W BBIOOPKH OOJIBIIOTO
o0beMa.

Tema 9.2. KoppenslMoHHbINA aHAIN3

QOyHKIMOHAIbHAS, CTAaTUCTAYECKass W  KOPPEJSIUMOHHAA  3aBUCUMOCTH.
JIByMepHBIN KOPPEIALUOHHBIN aHAIN3: OLIEHKA [TapaMETPOB KOPPEISALIMOHHON CBS3H;
IIPOBEpPKA  TUIIOTE€3 O 3HAYUMOCTH  XapakTEpPUCTUK  CBSI3H, ITOCTPOCHHUE
JIOBEPUTEIILHBIX HHTEPBAJIOB.

Tema 9.3. PerpeccuoHHbIl aHAIU3

IIpeanocbUIKM M 3a7add PErPEeCcCHOHHOrO aHanuus3a. MeTox HanMEHbBIINX
KBaJIpaToOB OLEHKU Ko3(uumeHtoB perpeccuu. JIuHeilHOe ypaBHEHHE pPErpeccui.
[TpoBepka 3HAYMMOCTH OTJENBHBIX KOA((ULUEHTOB U MOJIETTH PErPECCUHU.

2.3 KypcoBasi padora (KypcoBOi IIPOEKT)

He npenycMoTpeHo y4eOHbBIM MJIaHOM.
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3 OIEHOYHBIE MATEPHUAJIbBI n METOANYECKUE
PEKOMEHJIAIIU ITO OCBOEHUIO JUCIIUITJIMHBI (MOY JIs1)
Texkymmii KOHTpPOJIb YCIIEBAEMOCTH OOECIEYMBACT OIEHUBAaHUE XOAa

OCBOCHHMS JUCIHUTIINHBI (MOYJIs).

[TpomexxyTouHast arrectarusi OOECIIEYMBACT OIEHWBAHHUE IMPOMEKYTOUHBIX
pe3ynbTaToB 00yUYeHUs MO AUCHUILTUHE (MOIYJIIO).

KoMIIeKT OIICHOYHBIX MaTepuajioB MPEACTaBiIsieT COOOW COBOKYITHOCTH
OIIEHOYHBIX CPEICTB (KOMILUICKC 3aJJaHUil Pa3IMYHOrO THUIA C KI0YaMU MPaBHIbHBIX
OTBETOB, BKJIIOYAsi KPUTEPUU OLICHKU), UCIIOIB3YEMbIX IIPH MPOBEACHUU OIEHOUYHBIX
npoleayp (TeKylero KOHTPOJis, IPOMEXKYTOUHOW aTTECTALMM) C 1EIbI0 OIICHUBAHUS
JOCTHKECHHS 00YUYaIOIMUMHUCS PE3YJIbTATOB OOYUCHHS 0 JUCITUTIIMHE (MOIYITIO).

KoMIIeKT OLIEHOYHBIX MaTepuayioB (TEKYIIETO U MPOMEKYTOYHOTO
KOHTPOJISI), HEOOXOMMMBIX [IJIi OLICHUBAHUS PE3YJIBTaTOB OCBOCHMS JTUCIUTLIAHBI
(MomTyJisl) TPEACTaBJICH B BUAE OTACIBHOTO JOKYMEHTA MO JUCHUILUIUHE (MOAYIIO) U
XpaHUTCs Ha Kadeape-pa3padoTynke B OyMaKHOM WJTU 3JIEKTPOHHOM BH/IE.

3.1 Onenka ycneBaeMOCTH 00y4YaOIIMXCS

Texymuii KOHTPOJb YCIIEBAEMOCTH U MPOMEKYTOUHAsl arTecTalus IIo
TUCIUTIINHE (MOJYJIIO) OCYIIECTBIISIETCSI B COOTBETCTBUM C OayUIBHO-PEUTHHTOBOM
cuctemoit mo 100-6amnmpHo¥ mikane. [lepecyeT cymMmbl OaIIOB B TpaJHIIMOHHYIO

OIIEHKY TpejCcTaBiieH B Tabmuie 3.1.

Tabmuma 3.1.
[ITxana OLIEHKM HA MPOMEKYTOYHOM aTTECTALNHU
Bripakenue B 6aiiax CI10BECHOE BBIpAKEHUE CnoBecHOE BbIpaKeHUE
npu hopMe MPOMEKYTOUHOH | IpH (popMe MPOMEKYTOUHOU
aTTECTAaINH - 3a4eT aTTECTAINH - YK3aMEH
oT 86 a0 100 3auTreHo OTau4HO
ot 71 mo 85 3auTeHo Xopouio
ot 51 50 70 3auTeHo Y 10BIETBOPUTETHLHO
no 51 He 3aureno He ynoBnerBoputesibHO

16



4 OBECTIEYEHUE JUCHUATIIMHBI (MOLY.JIS)

4.1 YuyeOHO-MeTOOMYEeCKOe W  HHPpopManMOHHOe  olecrmevyeHHe
AUCHHUIIMHBI (MOZYJIS)

4.1.1. OcHoBHas1 IUTEpaTypAa:
1.boromonoB, H. B. Maremaruka [DneKTpOHHBIN pecypc]:  y4eOHHK st

By30B / H. B. boromosnos, II. . Camoiinenko. — 5-e uza., nepepad. u gon. — M.:
M3natensctBo [Opaiit, 2020. — 401 c. — (Boicmee o6pa3oBanue). — TekcT:
anexktpoHHbit // OBC FOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
449938#page/l

2. Marematuka ¢ TpUMepaMHd H 3aJadaMH  y49eOHBIX  JTUCIUIUIAH
[DnexkTpoHHBIN pecypc]: yuebHoe mocooue / Yuae II. H., EmenwsnoB C. I,
MoprynoBa H. A., YuaeBa K. II. 1- Crapeiii Ockon: THT, 2020. —Tekcr:
AIEKTPOHHBII // OBC THT [caiiT]. — URL: http://tnt-
ebook.ru/library/read/book/554?page=2

3. unaues, B. C. Bricmas MmatemaTka [DneKTpoHHBIN pecypc]: yueOHUK /
B.C. llunageB. — M.: UH®PA-M, 2021. — 479 c. — (Bsicmiee oOpa3zoBanue). —
Texcrt: anexktponnsblil. — URL: https://znanium.com/read?1d=364208

4.1.2. JlonoJiHUTeILHAS JIUTEpaTypa:

4 Maneixun, B. Y. Beiciias matemaTtuka [DneKTpoHHBIA pecypc]: ydeOHOe
nocobue / B. 1. Manbixun. — 2-e uzn., nepepad. u gon. — M.: UHOPA-M, 2020.
— 365 c¢. — (Beicmee oOpaszoBanme). - TekCT: DJIEKTPOHHBIH. -
URL: https://znanium.com/read?1d=356193

5. boromonos, H. B. Maremaruka. 3agauu ¢ pelieHUAMHU B 2 T [ DJIIEKTPOHHBIN
pecypc]: ydebHOe mocoOue s npukiaaHoro 6akanaspuarta/ H. B. boromonoB. —
2-e u3a., ucnp. u pon. — M.: U3natensctBo KOpaiit, 2016. — 639 c. — (bakanasp.

[Ipukmannoir kypc). — Tekct: anektpoHHweii // ObC IOpaiit [caiit]. —
URL: https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-t-
386472#page/l

6. I'mcun, B. b. Maremaruka. [Ipaktukym [DaeKTpoHHBIA pecypc]: ydeOHOe
nocobue s By3oB/ B.b. I'mcun, H. . Kpemep. — M.: UznarensctBo HOpaiiT,
2020. — 204 c. — (Bricmiee oOpazoBanue). — TekcT: anextponusiii // ObC HOpaiir
[caiiT]. — URL: https://urait.ru/viewer/matematika-praktikum-450819#page/1

7. Kyuep, T.II. Maremaruka. TecTsl [DMeKTpOHHBIN pecypc]:  ydeOHOe
noco6ue ansa By3oB/ T. Il. Kyuep. — 2-e uza., ucmnp. u gon. — M.: M3garenscTBo
FOpaiit, 2021. — 541 c. — (Bricmiee o6pa3oBanue). — TekcT: 25ekTpoHHBIHN // DBC
FOpaiit [caitT]. — URL: https://urait.ru/viewer/matematika-testy-470733#page/1

8. MaremaTuka B mpuMmepax M 3ajadax [DJIEKTpOHHBINM pecypc]: ydeOHoe
nocooue / O. M. Ilertsapesa, JI. H. Xypbenko, I'. A. Hukonosa [u ap.]. — M.:
NH®PA-M, 2020. — 372 c. — (Beicmiee obpazoBanue: bakamaBpuat). - Tekcr:
anexkTpoHHbIN. - URL: https://znanium.com/read?1d=359529
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4.1.3 MeToguueckne MaTepHAaJIbI
1. MeTtoauueckue yka3aHus 10 CAMOCTOSITENIbHON padoTe

2. Muxaitno W.II. «Martematuka» [DiekTpoHHslii pecypc]: — Joctyn mno
JIOTUHY u IIapOJIIO. URL:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&
content_id= 287478 1&course id= 14044 1

4.1.4 IlepeyeHb WHPOPMANUOHHBIX TEXHOJOTHI M IJIEKTPOHHBIX
PeCypcoB, HCII0JIb3yeMbIX IPU OCYLIECTBJIEHNH 00Pa30BATEJIbHOIO MpoIecca Mo
AUCHUIIAHE (MOLYJII0)

Opranu3zoBaHO B3auMMOJCHCTBHE OOydYarollerocss W TMpernojaBateyis ¢
UCIIOJIb30BaHUEM DJIEKTPOHHON MH(pOpMaIimoHHO-o00pa3zoBaTenbHOM cpenbl KHUTY -
KAMN.

1. Muxaiinos W.II. «Marematuka» [DH€KTpOHHBIH pecypc]: Kypc
JUCTAaHIIMOHHOTO OOy4YeHHs MO HaMpaBJIEHUI0 NOAroToBKHU OakamaBpoB 20.03.01
«Texnochepnas Oe3onmacHocTh» — Jloctym mo joruHy wu mnapoiawo. URL:

https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&c
ontent id= 287478 1&course_id= 14044 1

4.1.5 IlepeyeHbp pecypcoB HH(POPMANUOHHO-TETCKOMMYHHUKAIIMOHHOI
cetu «MHTEepHeT», nNpodeccHOHANBbHBIX 0a3 [JaHHbIX, HHG(POPMAIHOHHO-
CIIPABOYHBIX CHCTEM, HCIOJIb3YEMbIX NMPH OCYIIECTBJIEHUN 00pPa30BaTEJIbHOIO
npouecca 1mno JMCuuIInHe (MoayJir)

1 DnekTpoHHO-OUOIMOTEYHAs CUCTEMa Y4eOHOM M Hay4yHOM JIMTEpaTypbl
«JIanby. URL:https://e.lanbook.com/.

2. DNeKTpOHHO-OUOIMOTeUHas cHUCcTeMa Y4YeOHOM M Hay4yHOH JHTepaTypbl
«Znanium/comy». URL: https://znanium.com/

3. DneKkTpoHHO-OMONMMOTEYHas cucTeMa ydeOHOW M Hay4dHOW JHTepaTyphbl
«IOpaiit». URL: https://urait.ru/catalog/full

4. Hayuno-texumnueckast oubnnoreka KHUTY-KAU um. H.I'. YeraeBa. URL:
http://elibs.kai.ru/

5. DnextponHo-Oubnuoreunas cucrema THT: http://tnt-ebook.ru/

6. OHJIaliH-KaJabKyJIATOp  JUIA  pEHICHHUS  MaTeMaTHYeCKHMX  3ajad
https://math.semestr.ru

4.2 MarepuajbHO-TeXHHYECKOe o0ecneyeHHe NUCUMILIMHBI (MOAYJs) W
TpedyeMoe MporpaMMHoe odecriedeHue
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Omnucanue MaTCpPIaHBHO-TCXHI/I‘ICCKOﬁ 0asel H IIporpaMMHOIO O6CCHC‘{CHI/I}I,

HGO6XOI[I/IMOFO IJIs1 OCYHICCTBIICHUSA O6p2130BaTeJ'H>HOFO mnmponecca 1mo AUCHUIIIINHEC

(MOAyYJII0) MPUBEIECHO COOTBETCTBEHHO B Tabnuuax 4.1 u 4.2.

Taomuma 4.1

MarepuanbHO-TEXHUYECKOE 00eCIeYeHNE TUCIUTUTMHBI (MOTYJIs)

HauMmenoBanue Buna
Y4eOHBIX 3aHATHHA

HanmenoBanue yueOHOM
ayJUTOpHUH,
CIEeLUAIU3UPOBAHHON
nabopaTtopuu

[Tepedyerr HEOOXOIUMOTO
000pYI0BaHUS U TEXHUICCKUX CPEICTB
o0ydeHus

JlexuMoHHEIE 3aHATHA

VYueOHast aytuTOpHs IS
MIPOBEJICHUS 3aHATUN
nexnuonHoro tumna (JI. 302)

- MYJIbTUMEIUNUHBIN IIPOEKTOP;
- HOYTOYK;

- HACTCHHBIN JKPaH;

- aKyCTU4ECKHE KOJIOHKH;

- yueOHbIE CTOJIbI, CTYJIbS;

- IOCKa;

- CTOJI IPENoAaBaTedsl.

[IpakTHueckue 3aHsATUS

YueOHast ayTuTOpust JIs
MIPOBEICHUS 3aHATUN
CEMUHAPCKOIo TUIIA,
TPYIIOBBIX U UHIUBUAYaTbHBIX
KOHCYJIbTalluH, TEKYIIETO
KOHTPOJI U IPOMEKYTOUHOU
arrectaruu (JI. 209)

- yu4eOHBIC CTOJIBI, CTYJIbS;
- IOCKa;

- CTOJI MIPETIOAaBaTEIS;

- HarJTAOHBIE TOCOOUS.

CamocrosrenbHas paboTta

ITomemenue s
CaMOCTOSITEIbHOW PabOThI
crynenta (JI. 112)

- IEPCOHAJIBHBIN KOMIIBIOTED;
- KK monutop 197;

- CTOJIbI KOMIIBIOTEPHBIE;

- y4eOHBbIE CTOJIbI, CTYJIbS.

TabOmnura 4.2

JInmeH3noHHOE U CBOOOHO pacIpoCTpaHsIeMoe TPOrpaMMHOE 0OecTieueHIE, B TOM
YHCJIe OTEYECTBEHHOTO MTPOU3BO/ICTBA, UCIIOIb3yEMOE MPU OCYIIECTBICHUU
00pa30BaTEIBLHOIO MPOIECCa MO JUCHUILUIUHE (MOJIYJIIO)

[TpousBoauTenb Crioco0 pacrpocTpaHeHHS
No HaunmeHnoBanue nporpaMMHOro (JTMIIEH3MOHHOE WIIH
/o oOecrieueHus ¢BOOOIHO
pacrpocTpaHseMoe)
1 Microsoft Windows 7 Professional  |Microsoft, CIIIA JInneHsnonHoe
Russian
2 Microsoft Office Professional Plus|Microsoft, CILIA JInieH3noHHOoe
2010 Russian
3 AHTUBHpYCHasI TporpaMma JlabopaTtopust Kacniepckoro, |JIumieH3nonHnoe
Kaspersky Endpoint Security 8 for |Poccus
Windows
4 |MATLAB Academic JInieH3noHHOe
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5 OCOBEHHOCTH PEAJM3ALIMUA JUCLHUIIJIMHBI (MOIY.JISI)
TSI JIML C OTPAHUYEHHBIMM BO3MOKHOCTSIMM 3/10POBbSI U
WHBAJIAIOB

OOyuenve Mo auCHUIUIMHE (MOAYJIO) OOYYalOImUXCS C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI M1 MHBAIHMIOB OCYIIECTBISETCS C Y4ETOM OCOOCHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHUSA, WHIWBHIYATIbHBIX BO3MOXXHOCTEH U COCTOSHUS
3I0POBbS TAKUX 00YUYAIOITIXCA.

OOyueHne JIMIl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3/JI0POBbSI M1 WHBAJIHIOB
OpraHU3yeTCs KaK COBMECTHO C APYTMMH OOYYalOImMMHCS, TaK U B OTAEIbHBIX
rpyIImax.

JUist U1y ¢ OrpaHMYCHHBIMA BO3MOXHOCTSIMH 37I0POBbS M WHBAIUJIOB
IPEeTyCMOTPEHBI JOTOJIHUTEIbHBIC OIICHOYHBIE MaTepHalibl, IMEpPeUYeHb KOTOPHIX
yKa3aH B Tabsuiie 5.1.

TaOmura 5.1

I[OHOJIHI/ITGJ'IBHI)IC Marcpualibl OCHUBAHUA OJIA JIUI[ C OTpaHHYCHHBIMHA
BO3MOKXHOCTAMHU 30J0POBbA U HHBAJINI0B

Bunbl 1010THUTENBHBIX OLIEHOUHBIX | DOPMBI KOHTPOJIS U OLIEHKH
Kareropuu obyuaromuxcs
MaTepUajoB pe3ynbTaToB O0yUeHUs
C HapylIeHHsIMU ClTyXa TecTpl, KOHTPOJIBbHBIE PadOTHI, [IpenmyniecTBEHHO
MUCHbMEHHBIE CAMOCTOSITENIbHBIE paOOThl, |  MUChbMEHHAs MPOBEpKa
BOIPOCHI K 3a4eTy (IK3aMeHy)
C HapylIeHUSIMH 3pEHUS YCTHBIN onpoc MO TEPMUHAM, [Ipenmy1iiecTBEHHO yCTHAsI
cobeceJ0BaHHUE 110 BOIIPOCAM K 3a4eTy | IpOBepKa (MHIUBUAYAIBHO)
(9K3aMeHy)
C HapyueHus MU OTIOPHO- Pelienue qucTaHIIMOHHBIX TECTOB, [IpenmyiiecTBEHHO
JBUTATEIBHOTO armapara | KOHTPOJIbHBIE pa0OThl, MTUCHbMEHHBIC |AUCTAHIIMOHHBIMU METOJaMHU
CaMOCTOSITeNIbHbIE pabOThI, BOMPOCH K
3a4ery (PK3aMeHy)

JUiss v ¢ OrpaHUMYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSl U MHBAJIHJIOB
npeaycMaTpuBaeTcs JOCTynHas ¢opMma NpeJOCTaBICHUS 3aJaHUi  OLEHOYHBIX
CPEIICTB, HAIPUMED:

— B TIeyaTHOU popme;

— B IIe4aTHOM (popme ¢ yBeIMYEHHBIM MIPUPTOM;

— B hopMe FIIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTCHHUSI aCCUCTEHTOM 3a/1aHUS BCIYX.

JluiaMm ¢ OrpaHMYeHHBIMH BO3MOXHOCTSIMH 370pPOBbS U  HMHBaJHJAM
YBEJIMYUBACTCS BpeMsi Ha TIOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. J[ms
TaKUX OOYyYaIOIIUXCS TMpeayCMaTpUBaeTCs JIOCTymHas (opMa MpeaoCTaBICHHUS
OTBETOB Ha 33J1aHUsI, & UMEHHO:
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— MMUChbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCUCTEHTA,;

— MPEJICTABIICHUE OTBETOB YCTHO.

[Tpy HEOOXOAMMOCTH ISl JIUIL C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3I0POBbS U
WHBAJIUJIOB MPOIEaypa OLICHUBAHUS PE3YyJbTaTOB OOYyYECHHUS MOKET MPOBOJUTHCS B
HECKOJILKO DTaIoB.

Y4yeOHO-MeTOAMUECKUEe MaTepuajabl JJISI CaMOCTOSITEIbHOW U ayJIUTOPHOM
paboThl OOYYAIOIINXCS W3 YHCJIA JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMU 3JI0POBBS
¥ WHBAIUIOB MPEIOCTABIAIOTCS B (OpMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM HUX
3I0POBBSI U BOCTIPUSITHS HHGOPMAIIHH.

OcBoeHME AUCIUTIIAHBI (MOAYJISI) TULIAMH C OTPAHUYECHHBIMH BO3MOXKHOCTIMH
37I0pPOBbsSI M1 MHBAJIWJAMH OCYIIECTBIISICTCS C HCIOJIB30BAaHUEM CPEJCTB OOydeHUs
OOIIIETO U CIIEIIMAILHOT0 Ha3HAYECHHS.
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